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SC 77A/Publication 61000-4-11 (2004), Second edition/I-SH 01
ELECTROMAGNETIC COMPATIBILITY (EMC) —

Part 4-11: Testing and measurement techniques —
Voltage dips, short interruptions and voltage variations immunity tests

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by subcommittee 77A: Low frequency
phenomena, of IEC technical committee 77: Electromagnetic compatibility

The text of this interpretation sheet is based on the following docum

ISH Report on voti)xg\

TTAI726/1SH 77A/731/RV\

n be found in the

Interpretation of the rise-time and fall-ti i ents during EUT testing in IEC
61000-4-11:2004: Electromagnetic /com at|' EMC) - Part 4-11: Testing and
measurement techniques - Voltage di erruptions and voltage variations

Table 4 is for generato
2) With referen
rise-time and falltin

parameters during

here is no requirement in 61000-4-11:2004 for
T; therefore, it is not necessary to measure these

3) With referenc ) : the requirements apply to design and calibration of the
generatoy iren ts_of Table 4 only apply when the load is a non-inductive 100 Q

August 2010 ICS 33.100.20
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
ELECTROMAGNETIC COMPATIBILITY (EMC) —
Part 4-11: Testing and measurement techniques —
Voltage dips, short interruptions and
voltage variations immunity tests
FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organizatig diZation somprising
all national electrotechnical committees (IEC National Committees). j 3 promote
international co-operation on all questions concerning standardization in i onic fields. To
this end and in addition to other activities i i , ech 'cal 3pecifications,
Technical Reports, e “IEC
Publication(s)”). Their preparation is entrusted to technical committé ommittee interested
in the subject dealt with may participate in this preparatory—w > governmental and non-
governmental organizations liaising with the IEC also participate in thi ion. IEC collaborates closely

onditions determined by

In order to promote |nterna ional™yni i al .Committees undertake to apply IEC Publications
transparently to the ma o8 3 ational and regional publications. Any divergence
between any IEC Publication g fonal or regional publication shall be clearly indicated in
the latter.

IEC itself does io 3 i coriformity. Independent certification bodies provide conformity

directors, employees, servants or agents including individual experts and
and IEC National Committees for any personal injury, property damage or

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 61000-4-11 edition 2.1 contains the second edition (2004-03) [documents 77A/452/FDIS and

77A/455/RVD] and its interpretation sheet 1 (2010-08), and its amendment 1 (2017-05)

[documents 77A/951/FDIS and 77A/961/RVD].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendment 1. Additions are in green text, deletions are in strikethrough red text. A
separate Final version with all changes accepted is available in this publication.
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International Standard IEC 61000-4-11 has been prepared by subcommittee 77A: Low
frequency phenomena, of IEC technical committee 77: Electromagnetic compatibility.

This second edition constitutes a technical revision in which

1) preferred test values and durations have been added for the different environment classes;

2) the tests for the three-phase systems have been specified.

It forms part 4-11 of IEC 61000. It has the status of a Basic EMC Publig
with IEC Guide 107.

q_accordance

The committee has decided that the contents of the baseg tiop_and its amendment will
remain unchanged until the stability date indica / under
"http://webstore.iec.ch” in the data related to the ic publication. ™At this date, the

publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended. %
(\“ \}\ul/i

IMPORTANT - The 'colourasi
that it contains cglours
of its contents.@s houl

=
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INTRODUCTION
IEC 61000 is published in separate parts according to the following structure:

Part 1: General

General considerations (introduction, fundamental principles)
Definitions, terminology

Part 2: Environment

Description of the environment
Classification of the environment

Compatibility levels
Part 3: Limits

Emission limits

Immunity limits (in so far as they do not fall un of the product

committees)

Part 4: Testing and measurement techniques

Measurement techniques
Testing techniques

Part 5: Installation and mitigation gu'del%

Installation guidelines

Mitigation methods

Part 6: Genericd

d\into several parts, published either as International Standards
echnical reports, some of which have already been published
published with the part number followed by a dash and a second
ivision (example: 61000-6-1).
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ELECTROMAGNETIC COMPATIBILITY (EMC) -
Part 4-11: Testing and measurement techniques —

Voltage dips, short interruptions and
voltage variations immunity tests

1 Scope

for electrical and electronic equipment connected to low-voltage ¢
voltage dips, short interruptions, and voltage variations.

It does not apply to electrical and electronic equipm
Tests for these networks will be covered by future-t

IEC Guide 107,
also stated in G

The following refere
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 61000-2-8, Electromagnetic compatibility (EMC) — Part 2-8: Environment — Voltage dips
and short interruptions on public electric power supply systems with statistical measurement
results

3 Terms and definitions

For the purpose of this document, the following terms and definitions apply:
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3.1

basic EMC standard

standard giving general and fundamental conditions or rules for the achievement of EMC,
which are related or applicable to all products and systems and serve as reference documents
for product committees

NOTE As determined by the Advisory Committee on Electromagnetic Compatibility (ACEC) — see IEC Guide 107.

3.2

immunity (to a disturbance)

the ability of a device, equipment or system to perform without degradation in the presence of
an electromagnetic disturbance

[IEV 161-01-20]

3.3
voltage dip
a sudden reduction of the voltage at a particular point of an elé i m below a

NOTE 1 Typically, a dip is associated with the occurrence and termi
current increase on the system or installations connected to it.

NOTE 2 A voltage dip is a two-dimensional electromagneti
voltage and time (duration).

34
short interruption

3.5 Q
residual voltage

the minimum value g

3.6
malfunction
the terminatiom~of the\ability of equipment to carry out intended functions or the execution of
unintended functions by the equipment

3.7
calibration
method to prove that the measurement equipment is in compliance with its specifications

NOTE For the purposes of this standard, calibration is applied to the test generator.

3.8

verification

set of operations which is used to check the test equipment system (e.g. the test generator
and the interconnecting cables) to demonstrate that the test system is functioning within the
specifications given in Clause 6

NOTE 1 The methods used for verification may be different from those used for calibration.

NOTE 2 The verification procedure of 6.1.2 is meant as a guide to insure the correct operation of the test
generator, and other items making up the test set-up that the intended waveform is delivered to the EUT.
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4 General

Electrical and electronic equipment may be affected by voltage dips, short interruptions or
voltage variations of power supply.

Voltage dips and short interruptions are caused by faults in the network, primarily short circuits
(see also IEC 61000-2-8), in installations or by sudden large changes of load. In certain cases,
two or more consecutive dips or interruptions may occur. Voltage variations are caused by
continuously varying loads connected to the network.

These phenomena are random in nature and can be minimally characterized for the purpose of
laboratory simulation in terms of the deviation from the rated voltage and dy

Consequently, different types of tests are specified in this standard ig s _effects of
abrupt voltage change. These tests are to be used only for parti j

— if the voltage range does ¢ of the lower voltage specified for the rated
voltage range, a single ndthi 8 may be specified as a basis for test level
specification (Ut);

— in all other b
voltages declared in

5.1
The ch €ER UT and the changed voltage is abrupt. The step can start and stop at any
phase ang voltage. The following test voltage levels (in % Uy) are used: 0 %,

40 %, 70 % and
80 %.

corresponding to dips with residual voltages of 0 %, 40 %, 70 % and

For voltage dips, the preferred test levels and durations are given in Table 1, and an example
is shown in Figure 1a) and Figure 1b).

For short interruptions, the preferred test levels and durations are given in Table 2, and an
example is shown in Figure 2.

The preferred test levels and durations given in Tables 1 and 2 take into account the
information given in IEC 61000-2-8.

The preferred test levels in Table 1 are reasonably severe, and are representative of many real
world dips, but are not intended to guarantee immunity to all voltage dips. More severe dips, for
example 0% for 1 s and balanced three-phase dips, may be considered by product
committees.
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The voltage rise time, ¢, and voltage fall time, #, during abrupt changes are indicated in
Table 4.

The levels and durations shall be given in the product specification. A test level of 0 %
corresponds to a total supply voltage interruption. In practice, a test voltage level from 0 % to
20 % of the rated voltage may be considered as a total interruption.

Shorter durations in the table, in particular the half-cycle, should be tested to be sure that the
equipment under test (EUT) operates within the performance limits specified for it.

When setting performance criteria for disturbances of 0,5 period duration for products with a
mains transformer, product committees should pay particular attention to effects which may
result from inrush currents. For such products, these may reach 10 t
current because of magnetic flux saturation of the transformer core aftert

Table 1 — Preferred test level and durations for volta

Classa Test level and durations for voltag/e\dip (tsL(}'S\tlz)G\O W
Class 1 Case-by-case according to the equipm re ment
| _ menlyetregenty

Class 2 0 % during 0 % during %~during 2§/30~ cycles

Y2 cycle 1 cycle Q

N\ N

Class 3 0 % during 0 % ing /\& 40\% du ing@ % during 80 % during

Y% cycle 1 {ycle 10/12° cycle 730° cycles 250/300° cycles
Class XP X X X X X

a Classes as per IEC 61000-2-4; see Annex B
b To be defined by product co ittee. For equip onnected directly or indirectly to the public network, the
levels must not be less severe t

[ " " " " "
25/30 cycles" means ZF\cycI for 80 I;Iz\tes a 30 cyglées for 60 Hz test".

Table;<i>\ red\testNevel and durations for short interruptions
A\
\ T

Class est level and durations for short interruptions (z5) (50 Hz/60 Hz)
%&1\ \ Case-by-case according to the equipment requirements
Clgs 2 N\ 0 % during 250/300° cycles

CN \ ) 0 % during 250/300° cycles

Classxe  \ X

a Classes as per IECMOO-2-4; see Annex B.

b To be defined by product committee. For equipment connected directly or indirectly to the public network, the
levels must not be less severe than Class 2.

¢ "250/300 cycles" means "250 cycles for 50 Hz test" and "300 cycles for 60 Hz test".
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